
 

 

 
Guidelines for Calculating Emissions from Dairy and Poultry Operations 

JUNE 2007 
 
Descriptions: 
 

Starting with FY 05-06, dairy and poultry farms are required to report their Particulate Matter (PM), volatile organic 
compounds (VOCs), and ammonia (NH3) emissions to the District.  VOC, PM and NH3 emissions are a result from the 
livestock waste.  For poultry operations, there are also PM emissions from the bird feed. 
 

1.  EMISSION CALCULATION PROCEDURES 
 

a)  Facilities can estimate their VOC, PM, and NH3 emissions using equation (1).  Facilities may also calculate the 
emission factors using equation (2).   
 

EMISSION = THROUGHPUT X EMISSION FACTOR  (1) 
 
EMISSION FACTOR = UNCONTROLLED EMISSION FACTOR X (1 – CONTROL EFFECTIVENESS)  (2) 

         100 
Where, 
Emissions:  VOC, PM or NH3 emissions expressed in pounds per year (lb/yr) 
Throughput:  Is number of animals per year for each animal category such as birds, milking cows, dry 

cows, heifers, and/or calves (head).  For poultry farms, the throughput is also expressed in 
tons of bird feed when estimating the PM emissions from the bird feed. 

Emission factors:  Are values calculated using equation (2). 
Uncontrolled Emission Factors:  Are values listed in Table 1 (for dairy farm) and Table 2 (for poultry 

farm) based on the types of animals and expressed in pounds per animal per year (lbs/ 
head).  Except for poultry farms, for which the uncontrolled PM emission factor from 
bird feed is expressed in pounds per tons of bird feed (lbs/ton of bird feed). 

Control Effectiveness:  Are the values listed in Table 3 based on the types of manure disposal practices 
(land application or composting) or type of emissions (VOC, NH3, or PM). 

 
b)  Emission Factors for Dairy and Poultry Operations: 
 
The uncontrolled emission factors are provided in Table 1 for dairy farms and in Table 2 for poultry farms. 
 

Table 1:  Dairy Farms - Uncontrolled Emission Factors 
Animals/Operations VOC 

Emission Factor       
(lbs/head) 

PM 
Emission Factor 
(lbs/head) 

NH3 
Emission Factor 

(lbs/head) 
Milking Cows 12.8 3.56 51 
Dry Cows 8.7 3.56 51 
Heifers (4-24 months) 6.1 3.56 18.7 
Calves (under 3 months) 4.5 3.56 7.5 
Mature Cows* 6.3 3.56 51 
Heifers (4-24 months)* 4.4 3.56 18.7 

 *Emission factors for dairy operation with flush lanes that are flushed with water to a holding pond. 
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Table 2:  Poultry Farms - Uncontrolled Emission Factors 

Animals/Operations 

VOC 
Emission Factor 

PM 
Emission Factor 

NH3 
Emission Factor 

 (lbs/head) (lbs/head) (lbs/ton of bird 
feed) 

(lbs/head) 

Birds (Chicken, ducks, etc)-manure 0.02565 0.0616 0.0 0.096 

Birds-Feed  0.0 0.0 0.108 0.0 
 

Table 3:  Control Effectiveness for Different Types of Manure Disposal 

Type of Disposal (VOC & NH3) 
Control Effectiveness 

(PM) 
Control Effectiveness 

 
Land Application 11.5% 0% 
Composting (open windrow) 38.5% 0% 
Composting (enclosed) 47.5% 0% 
Digester (plug & complete mix) 100% 0% 
Manure Sent out of Basin 50% 0% 
Best Management Practices 0% 20% 
No Disposal 0% 0% 
 
c)  VOC, PM, and NH3 Emissions Calculations 
To estimate the total VOC, PM, NH3 emissions, the facility needs to calculate the emissions for each animal 
category (i.e., birds, milking cows, dry cows, heifers, etc) and then sum them up.  This can be done through the 
following steps: 
 

1. Take the annual average number of animals: 
 

o If you are a dairy farm, take the annual average number of animals for each annual category from 
the annual report submitted to the Santa Ana Regional Water Quality Control Board 
(SARWQCB).  The January dairy report submitted to the SARWQCB for the previous calendar 
year would be used to estimate emissions and emission fees for the overlapping Annual Emission 
Report (AER) fiscal year.  (e.g., the January 2007 report which was completed for 2006 calendar 
year is used for AER FY06-07 report). 

o If you are a poultry farm, take the annual average number of birds using your annual 
recordkeeping report (e.g. use the annual average number of birds in calendar year 2006 for  
FY06-07 Annual Emission Report (AER)).  You also need to have the total amount of bird feed 
used for the same time period. 

2. Take the uncontrolled emission factors listed in Table 1 or Table 2: 
o If you are a dairy farm, take the uncontrolled emission factors listed in Table 1 which are 

developed based on the type of animal.  Please note that the VOC emission factors are different 
based on the animal category (e.g., milking cows versus dry cows) and whether the dairy farm has 
lanes that are flushed with water to a holding pond. 

o If you are a poultry farm, take the uncontrolled emission factors listed in Table 2.  Please note that 
the PM emission factors are different based on source of emissions (bird’s manure or feed) and 
there are no VOC or NH3 emissions associated with the bird feed. 

3. Take the control effectiveness from Table 3 based on the type of emissions (i.e., VOC, NH3 or PM) and 
manure disposal (i.e., land application or composting). 

4. Calculate the emission factors using equation (2). 
5. Enter the values obtained in steps 1 and 4 in equation (1) to estimate the VOC, PM, and NH3 emissions for 

each animal category.  For cases where the facility is not using any of the disposal methods listed in Table 
3, enter zero for control effectiveness in equation (2). 

6. Add up all the VOC, PM, and NH3 emissions calculated in step 5 for each animal category to estimate the 
total VOC, PM, and NH3 emissions from the dairy or poultry operation. 

Note:  The above procedures are based on the assumption that the farm would use only one type of manure disposal. 
    However, a split calculation can be performed based on the percentage of manure disposed. 
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2.  APPLICABLE AER FORMS AND PROCEDURES TO FILL OUT THE FORMS 
 
Facilities are required to report their VOC, PM, and NH3 emissions to District using the applicable AER forms.  VOC 
and PM Emissions must be reported on Form B4 and NH3 must be reported on TAC form.  In addition, there are other 
AER forms that need to be filled out, such as Forms C and/or CU, TACS, ES, S, and X.  The procedures to fill out forms 
B and TAC are demonstrated through the example problem listed below.  For other applicable forms (i.e., C and/or CU, 
TACS, S, and X), you may refer to Appendix O of the General Instruction Book (GIB).  If a dairy/poultry farm is using 
any type of internal combustion engines (pumps, compressors, etc.) or external combustion engines (boilers, heaters, etc.), 
other forms such as Forms B1, B1U, B2, and/or B2U need to be filled out, as well.  To find out about the procedures to 
fill out these forms, you may also refer to Appendix O which illustrates an example problem for typical equipment such 
as engines and boilers.  The summary of descriptions of these forms is also listed in Appendix N of the GIB. 
 

EXAMPLE PROBLEM: During Fiscal Year 06-07, an ABC dairy farm facility has reported to the Santa Ana 
Regional Water Quality Control Board 900 milking cows, 200 dry cows, 400 heifers (15-24 months), 300 heifers 
(17-14 months), 300 heifers (4-6 months), and no calves in calendar year 2006.  The manures are disposed via land 
application.  This dairy does not have any lanes that are flushed with water to a pond and they are not using any 
types of Best Management Practices (BMPs) to reduce their PM emissions. 
 

Facility needs to report its VOC and PM emissions on Form B4 and NH3 emissions must be reported on TAC. 
 

STEPS TO FOLLOW TO FILL OUT FORM B4:  The following parameters are needed to fill out form B4: 
 

Activity Code:  The following seven activity codes in Appendix F of the GIB describe the animal reporting 
categories for dairy and poultry facilities.  Choose an appropriate activity code from the list below and enter the 
activity code in column (a).  In this example, the appropriate activity codes are 58a for milking cows, 58b for dry 
cows, and 58c for heifers as shown on the attached form B4. 
 

 58a: Dairy Farms - Milking Cows 
 58b: Dairy Farms - Dry Cows 
 58c Dairy Farms - Heifers (for farms that do not flush the lanes with water) 
 58d: Dairy Farms - Calves 
 58e: Dairy Farms - Mature Cows 
 58f: Dairy Farms - Heifers (farms with lanes that are flushed with water to a holding pond) 
 59a: Poultry farms - Birds (Chicken, ducks, etc.) - Manure 
 59b: Poultry farms - Birds (Chicken, ducks, etc.) – Bird Feed 
 

TAC/ODC (Y/N):  In column (b), enter Y (for Yes) to indicate the activity reported on each row emits toxic air 
contaminants (NH3). 
 

Rule Number:  Enter 1127 in column (c) since the dairy farms are required to comply with Rule 1127. 
 

Annual Throughputs:  In column (d), enter the annual average number of animals as described in Section (1)(c)(1) of 
this document. 
 

Based on the SARWQCB report for calendar year 2006, the total number of animals in each category is specified 
as follows: 

 

Total annual number of milking cows = 900 
Total number of dry cows = 200 
Total annual number of heifers = 400 + 300 + 300 = 1000 
Total number of calves = 0 

 

Unit Code:  Enter 22 in column (e).  This unit code 22 is assigned to represent the number of animal per year (head). 
 
Emission Factors:  In this example the manures are disposed by land application.  Therefore, below are the 
calculated emission factors using equation (2), listed above, which are entered in the small box in the upper right-
hand corner of columns (f) and (k).  For cases that the manures are not disposed of by any of the methods listed in 
Table 3, you should enter the appropriate uncontrolled emission factors from Table 1 in the small box in the upper 
right-hand corner of columns (f) and (k).  For PM, the control effectiveness is zero unless the facility uses the Best 
Management Practices (BMP) as specified in AQMD Rule 1127.  For this example for PM, the control effectiveness 
is zero since the facility does not use BMP. 
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Milking cows: 
 VOC emission factor = 12.8 lbs/head x (1 – 11.5/100) = 11.33 lbs/head 
 PM emission factor = 3.56 lbs/head x (1 - 0.0) = 3.56 lbs/head 
 

Dry Cows: 
 VOC emission factor = 8.7 lbs/head x (1 – 11.5/100) = 7.7 lbs/head 
 PM emission factor = 3.56 lbs/head x (1 - 0.0) = 3.56 lbs/head 
 

Heifers: 
 VOC emission factor = 6.1 lbs/head x (1 – 11.5/100) = 5.4 lbs/head 
 PM emission factor = 3.56 lbs/head x (1 - 0.0) = 3.56 lbs/head 
 

Please note that the PM emission factor is independent of the animal’s type (milking cows or heifers) and farm’s 
type (farms with or without flushed lanes). 
 
Emissions:  Calculate the emissions for each animal category by multiplying the annual throughput by the VOC and 
PM emission factors.  Enter the calculated emissions in the corresponding columns (f) and (k). 
 

Milking cows: 
VOC emissions = 900 cows x 11.33 lbs/head = 10,197 lbs/yr 
PM emissions = 900 cows x 3.56 lbs/head = 3,204 lbs/yr 

Dry cows: 
VOC emissions = 200 dry cows x 7.7 = 1,540 lbs/yr  
PM emissions = 200 dry cows x 3.56 lbs/head = 712 lbs/yr 

Heifers: 
VOC emissions = 1000 heifers x 5.4 lbs/head = 5,400 lbs/yr 
PM emissions = 1000 heifers x 3.56 lbs/head = 3,560 lbs/yr 

 
Subtotal Emissions:  Total the emissions for each column and place the total on Line 1. 
 

Total VOC emissions = 10,197 + 1,540 + 5,400 = 17,137 lbs/yr 
Total PM emissions = 3,204 + 712 + 3,560 = 7,476 lbs/yr 
 
Sum of Subtotal Emissions:  is the same value as subtotal emissions unless you have more than one Form B4.  To 
convert the totals to tons, divide pounds by 2000, and round to two decimal places and enter the total (tons) on Line 
3.  Transfer the total (tons) to Form C, Line 4 in the respective columns. 
 

Total VOC emissions = 17,137 lbs/yr / 2000 = 8.57 tons/yr 
Total PM emissions = 7,476 lbs/yr / 2000 = 3.74 tons/yr 
 

 
STEPS TO FOLLOW TO FILL OUT FORM TAC:  This form is used to report NH3 emissions.  The following 
parameters are needed to fill out form TAC: 
 
Reference Form and Row:  In column (a), enter B4 and the row number associated with each animal category that 
you already listed on Form B4 as shown in the attached Form TAC. 
 
TAC Code:  Enter 32 in column (b) since the TAC code for NH3 is 32. 
 
CAS #:  Enter 7664417 in column (c) which is the CAS # for NH3. 
 
Annual Usage:  in column (d), enter the same values you entered in column (d) of Form B4 for each animal category. 
 
Unit Code:  Enter 22 in column (e). 
 
Emission factors:  In column (f) enter 51 for milking cows and dry cows and 18.7 for heifers.  The uncontrolled 
emission factor for NH3 is 51 lb/head for milking cows and dry cows, and 18.7 lb/head for heifers as listed in Table 1. 
 
Overall Control Efficiency:  Enter 0.115 in column (g).  The control effectiveness for land application is 11.5% 
(0.115) as listed in Table 3.  For cases that the manures are not being disposed by any of the methods listed in Table 
3, enter zero. 



 

 5

 
Annual Gross Emissions:  In column (h), enter the value resulted from using the following formula: 
 
   (Column d) x (column f) x [(1 – column g)] 
 Milking cows: 

(900) x (51) x (1 – 0.115) = 40,621.5 lbs/yr 
 Dry cows: 

(200) x (51) x (1 – 0.115) = 9,027 lbs/yr 
Heifers: 

(1000) x (18.7) x (1 – 0.115) = 16,549.5 lbs/yr 
 
Waste Credit (Y/N):  In column (i), enter N (for No). 
 
 
COMPLITED FORMS SAMPLE:   
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